Oxygen isotope fractionation (180/160) at the natural abundance level has been measured during photosynthesis of a blue-green and a green alga. When sufficient attention is paid to removal of contaminating air 02 before and during the experiments, then the photosynthetic 02 evolved, as compared to the water 02, had an average difference of -0.36%0 for a blue-green alga and -0.80%0 for a green alga. 
Oxygen isotope fractionation during photosynthesis is of interest from two standpoints. First, our visualization of the reaction mechanisms of photosynthesis requires that the source of the evolved 02 iS from water. Through the years the observations of Ruben et al. (7) , Holt Table I ) into a sealed 4-liter bottle containing 3 liters of fresh medium, magnetically stirred. The bottle was held at 35 C and illuminated on two sides by seven 100-w tungsten lamps, about 22 cm from the center of the bath. Oxygen content of the algal suspension during the degassing phase or during periods of photosynthesis or respiration was monitored with an 02 electrode (Gilson Medical Electronics Clark-Type electrode, OX700, connected to a Keithley 150A microvoltammeter and Brown recorder), see Figure 1 . The 02 electrode was routinely calibrated using air-saturated medium (checked by the Winkler method) and an 02-free solution (0.16 M Na2SO3 in 10 mM Na2B407).
The removal of atmospheric 02 from an algal suspension was attained by (a) evacuation, using a water aspirator, in conjunction with bubbling with 1 % or 2%o CO2 in N2 (G, in Table   I ), and (b) dilution by photosynthetic 02 (P8 in Table I ) and respiration (R, Gr in Table I , also see Fig. 1 ). The protocol followed in the experiments for the removal of air 02 iS tabulated for each experiment in Table I Isotope ratio measurements were made with a 6-inch, 600 sector, mass spectrometer, Model 6-60-RMS-26, built by Nuclide Corporation, State College, Pa. Since 02 isotopes were analyzed as CO2, the water oxygen 180/260 ratio was measured by using the principle of isotopic equilibrium for the exchange reaction (4): 2H2180 O) + C1602 (g) = 2H2"6O (1) + C"02 (g)-At equilibrium at 25 C, the del 110 of CO2 has been measured as +40.75%0 (i.e. 4.075% heavier in its '8O/'1O ratio) to the water (1). In the procedure, 100% CO2 was introduced into a 50-ml evacuated sample vessel containing 5 ml of frozen water or medium. The loaded vessel was then placed in a thermostatted bath, held at 25 C, and allowed to come to equilibrium. Controls were made to ensure that the time interval was sufficient for equilibration. The accuracy of this technique was checked by measuring the del 180 of (02 in equilibrium with the National Bureau of Standards Isotope Reference Standard 1 (NBS-1, the steam condensate from a sample of Potomac River water) against NBS-20 (CO2 derived from a marine limestone). The equilibrated CO2 (-4.06%c) was found to differ from the derived literature value (-3.95%, [2] ) by -0.11%. The standard deviation of the equi]ibrations of 11 samples from the same medium set lirmits of reliability of the technique (±1.35%).
The '80 content of the water and net total 02 in typically, the rate of dark respiration of an algal cell, leaving aside the more subtle problem of photorespiration, will be a small fraction (10-157c) of the photosynthetic rate. Moreover, simultaneous respiratory 02 isotope fractionation during photosynthesis should shift the values to the positive side, that is, 160 will be preferentially used and 180 enriched in the gas phase. In essence, this argument supports the contention noted above that the fractionation factor during photosynthesis is zero or slightly negative. Further refinements in the accuracy of the quantitative conversion of 02 to CO2 in the platinum-carbon combustion system should allow a better estimate of the true value of A del in photosynthesis.
These experiments also indirectly support the concept that photosynthetically derived 02 does originate from water. CO2 in isotopic equilibrium with water, which should have been reached in these experiments, has an 180 content well above that of the water (i.e. at 35 C CO2 is 38.81%, heavier than water [1] 
